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DETAILED ACTION 

Claim Objections 

1 . Claims 1 3-20 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claims 13-1 8, and 
20 are dependent on a canceled claim 1, and claim 19 is objected because it depends 
on objected claim 18. For the purpose of examination claims 13-18 are assumed to be 
dependent on claim 12. 

2. The amended claim listing is objected to because of the following informalities: 

In the amended claim listing claims 1-1 1 are set as canceled claims. However, there are 
only 10 claims in the original claim listing that is there is no claim 1 1 in the original claim 
listing. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

5. Claims 12-16,18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Piatt et al (US 4,748,460) in view of Kokubo Masatoshi (Japan Pub. # 10-006566). 

Regarding claim 12, Piatt et al teaches a liquid jet head (elements in fig. land 2 
including 12,16,28,30,32,and 33) comprising: 

a substrate (38,fig.3) adapted to be mounted on a liquid ejecting instrument (14 
and 19 of fig. 1); 

a liquid jet system (32,34,36,40, and 42, fig. 3) positioned on the substrate (38), 
said liquid jet system (32,34,36,40, and 42) being adapted to eject liquid onto a medium 
from a distance (col. 2, lines 10-33); 

a control unit (16, fig.1), coupled to said liquid jet system (control unit 16, fig.1, is 
connected to the resistive heater element 32 of the liquid jet system in fig. 3 via flexible 
circuit 33,fig.1, and contact pads 32, fig. 2), to activate said liquid jet system for ejecting 
liquid onto the medium (col. 2- col. 3); and 

Piatt et al fails to teach a measurement means for acting, without physical 
contact with the medium, to measure the distance between the liquid jet head and the 
medium, said measurement means being coupled to said control unit, wherein said 
measurement means is positioned on the substrate. 
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However, from the same endeavor Kokubo Masatoshi teaches a measurement 
means (6, fig. 1 ) for acting, without physical contact with the medium (15), to measure 
the distance between the liquid jet head (2) and the medium (15), said measurement 
means (6) being coupled to said control unit (CPU), wherein said measurement means 
(6) is positioned on the substrate (4). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to dispose the measurement means of Kokubo 
Masatoshi on the substrate of Piatt et al in order to provide a printer that prints only 
when the print head is at a predetermined distance from the medium and also to provide 
a printer that can print on a rough and irregular surfaces where printing with out contact 
is essential (see abstract of Kokubo Masatoshi). 

Regarding claim 1 3, Piatt et al discloses the claimed invention the control unit 
(16, fig.1) and the substrate (38, fig. 3) except for the control unit is positioned on the 
substrate. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to position the control unit on the substrate, since it has been 
held that rearranging parts of an invention involves only routine skill in the art. In re 
Japikse, 86 USPQ 70 

Regarding claims 14 and 15, Kokubo Masatoshi further teaches said 
measurement means (6, fig. 1 ) further comprises an optical system (an ultrasonic 
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acoustic probe serving) to measure the distance between said liquid jet head (2) and 
the medium (15) (see paragraph 0034). 

Regarding claim 16, Piatt et al further teaches said substrate (38, fig. 3) further 
comprises a supply channel which extends between an inlet port designed to be 
connected to a liquid tank (12, fig. 1 and 2) housed within the liquid ejecting instrument 
(14 and 19,fig.1), and an outlet port connected to said liquid jet system (fig. 3) (see col. 2 
lines 49-57; channels in substrate 38, not shown in the figures, provides a path for the 
ink to flow from ink bladder 26 to the ink chamber 40.) 

Regarding claim 18, Piatt et al further teaches said liquid jet system (elements in 
fig. 3 formed on top of 38) further comprises a thermal liquid jet system adapted for 
ejecting liquid droplets from at least one orifice (orifice on orifice plate 42 in fig. 3) (the 
liquid jet system in fig. 3 is itself a thermal liquid jet system, see the abstract and col. 2, 
lines 52-57). 

Regarding claim 19, Piatt et al further teaches said substrate (38, fig. 3) is formed 
by a plate having a first side (the top side of 38 in fig. 3 where elements 34 and 32 are 
attached on) designed to face the medium and a second side (the bottom side of 38) 
opposite to the first side, and wherein said thermal liquid jet system (elements on top of 
substrate 38) comprises: 
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at least one resistive heater (32) element positioned on the first side of said 
substrate (38), and 

a block (36) mounted on the first side of the substrate (38), said block (36) having 
at least one liquid channel having an inlet chamber (col.2, lines 49-52) and an outlet 
orifice (orifice formed on 42) facing said at least one resistive heater element (32) for 
ejecting ink droplets onto the medium (col.2, lines 43-57). 

Regarding claim 20, Piatt et al as modified by Kokubo Masatoshi further teaches 
a movement detector means (fig. 3 of Kokubo Masatoshi) positioned on said substrate 
(38, fig. 3 of Piatt et al), said movement detector means (fig. 3 of Kokubo Masatoshi) 
being adapted to detect movement of the liquid jet head (fig. 1 of Piatt et al), said 
movement detector means (fig. 3 of Kokubo Masatoshi) being coupled to said control 
unit (16, fig. 1 of Piatt et al) (see the abstract, fig. 1-3 and the corresponding texts of 
Kokubo Masatoshi). 

Regarding claim 21, Piatt et al further teaches a liquid ejecting instrument (14 
and 19 of fig. 1) comprising a substantially tubular element (see fig . 1 ) extending between 
a first end (the end near to element 10) and a second end (the end near to element 24) 
and designed to be hand-held by a user (see fig . 1 ) , said tubular element (fig. 1 ) 
comprising: 

a liquid tank (12); 

an electrical power source (18); and 
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a liquid jet head (elements 12,16,28,30,32,and 33 in figs.1, 2), said liquid jet head 
being mounted at the first end of the tubular element (see fig.1 and 4) and connected to 
the electrical power source (18, fig. 1) (see fig. 1-4). 

Regarding claim 22, Piatt et al as modified by Kokubo Masatoshi further teaches 
a liquid jet head (elements 12, 16,28, 30,32, and 33 in figs.1 , 2 of Piatt et al) comprising: 

a substrate (38, fig. 3 of Piatt et al) adapted to be mounted on a liquid ejecting 
instrument (14,19, fig. 1 ); 

a liquid jet system (32,34,36,40, and 42, fig. 3 of Piatt et al) positioned on the 
substrate (38), said liquid jet system (32,34,36,40, and 42) being adapted to eject liquid 
onto a medium from a distance (col.2, lines 10-33); 

a control unit (16, fig. 1 of Piatt et al) coupled to said liquid jet system 
(32,34,36,40, and 42, fig. 3), to activate said liquid jet system for ejecting liquid onto the 
medium (col.2- col. 3); and 

measurement means (6, fig. 1 of Kokubo Masatoshi) for acting, without physical 
contact with the medium (15), to measure the distance between the liquid jet head 
(30,fig.2 of Piatt et al) and the medium (15, fig. 1 of Kokubo Masatoshi), said 
measurement means (6) being coupled to said control unit (16,fig.1 of Piatt et al), 
wherein said measurement means (6, fig. 1 of Kokubo Masatoshi) is positioned on the 
substrate (38, fig. 3 of Piatt et al); and 

a movement detector means (fig. 3 of Kokubo Masatoshi) positioned on said 
substrate (38, fig. 3 of Piatt et al), said movement detector means (fig. 3 of Kokubo 
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Masatoshi) being adapted to detect movement of the liquid jet head (of Piatt et at), said 
movement detector means (fig. 3 of Kokubo Masatoshi) being coupled to said control 
unit (16, fig. 1 of Piatt et al) (see the abstract, fig. 1-3 and the corresponding texts of 
Kokubo Masatoshi). 

Regarding claim 23, Piatt et al as modified by Kokubo Masatoshi further teaches 
a liquid jet head (elements 12, 16, 28, 30, 32, and 33 in figs.1, 2 of Piatt et al) comprising: 

a substrate (38, fig. 3 of Piatt et al) adapted to be mounted on a liquid ejecting 
instrument (14, and 19, fig. 1 ); 

a liquid jet system (32,34,36,40, and 42, fig. 3 of Piatt et al) positioned on the 
substrate (38), said liquid jet system (32,34,36,40, and 42) being adapted to eject liquid 
onto a medium from a distance (col. 2, lines 10-33); 

a control unit (16, fig. 1 of Piatt et al) coupled to said liquid jet system 
(32,34,36,40, and 42, fig. 3), to activate said liquid jet system for ejecting liquid onto the 
medium (col.2- col.3); and 

measurement means (6, fig. 1 of Kokubo Masatoshi) for acting, without physical 
contact with the medium (15), to measure the distance between the liquid jet head (of 
Piatt et al) and the medium (15, fig. 1 of Kokubo Masatoshi), said measurement means 
(6) being coupled to said control unit (16,fig.1 of Piatt et al), wherein said measurement 
means (6, fig. 1 of Kokubo Masatoshi) further comprises an optical system (see 
paragraph 0034 of Kokubo Masatoshi) to measure the distance between said liquid jet 
head and the medium (15). 
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6. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Piatt et 
al as modified by Kokubo Masatoshi further in view of Taneya et al (US 6,286,927). 

► 

Piatt et al as modified by Kokubo Masatoshi fails to teach substrate (38, fig. 3 of 
Piatt et al) is made of a material from a group consisting essentially of glass, silicon, 
ceramic and polymer materials. 

However, Taneya et al teaches a substrate (1, fig . 1 ) is made of a material from a 
group consisting essentially of glass, silicon, ceramic and polymer materials (substrate 
1 in fig. 1 is made of semiconductor layer. It is well known that semiconductor materials 
are made of essentially of silicon materials. Glass is made of essentially of silicon 
materials). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to utilize glass or silicon to make the substrate of Piatt 
et al as taught by Taneya et al. The reason being materials made of silicon or glass are 
less conductor of heat than for example metal, this property allows to concentrate the 
heat produced by heating element (32 fig. 3 of Piatt et al) in the ink chamber (40) with 
less loss of heat due to conduction of heat by the substrate resulting effective ink 
ejection at a lower driving current from the power source. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Henok Legesse whose telephone number is (571) 270- 
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1615. The examiner can normally be reached on Mon - FRI, 7:30-5:00, ALT.FRI 
EST.TIME. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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